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Sealing Arranq-ement: 

This invention relates to sealing arrangements for 
5 combustors . More particularly, but not exclusively, the 
invention relates to sealing arrangements for combustors in 
gas turbine engines. 

In order to ignite the fuel in the combustion chamber 
of a gas turbine engine, an igniter plug is arranged to 
10 extend into the chamber. The plug extends through a hole 
in the combustor casing. During operation of the engine, 
the combustor casing moves relative to the combustion 
chamber, because of the different thermal expansions. The 
ignitor hole needs to be larger than the ignitor plug to 
15 compensate for this movement. 

A seal is used to overcome the problem of leakage 
through the hole. The seal is mounted in a tower 
arrangement extending radially outwardly from the 
combustor. A ring welded on to the top of the tower 
0 secures the seal to the tower. 

According to one aspect of the invention there is 
provided a seal arrangement for a combustor, the seal 
arrangement comprising a seal defining a first aperture, an 
inner combustor wall defining a second aperture, and an 
5 outer combustor wall defining a third aperture, the first, 
second and third apertures being arranged in line with each 
other to . receive an article therethrough, wherein the seal 
is arranged between the inner and outer combustor walls. 

Desirably, the seal is secured between the inner and 
) outer walls, and may engage at least one of the inner and 
outer walls. Desirably, the seal engages both of said 
inner and outer walls. Preferably, the seal is secured 
between said walls by the inner and outer walls. 

The seal may comprise an outwardly extending portion 
zo engage the, or each, combustor wall. Preferably, the 
outwardly extending portion extends radially outwardly. 
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The seal member may further include holding means to hold 
the article. Preferably,, the holding means comprises guide 
member to guide the article into said aperture. The 
holding means may extend through the aperture in the outer 
5 combustor wall. The holding means is preferably conical in 
configuration. 

Preferably, the inner wall comprises a wall member 
which may comprise a tile. The inner wall may be formed of 
a plurality of said wall members. 

10 The wall member may comprise a main portion and spacer 

to space the main portion from the outer wall. Preferably, 
the spacer extends around the second aperture. The spacer 
may be annular in configuration. The inner wall may define 
cooling means around the second aperture. The cooling 

15 means may comprise a plurality of cooling channels- • The 
channels may comprise a plurality of cooling holes 
extending through the inner wall. Alternatively, or in 
addition, the cooling means may comprise a plurality of 
cooling grooves extending along an outer surface of the 

20 inner wall, desirably, extending to the aperture in the 
inner wall. 

Preferably, at least some of the cooling channels 
extend inwardly. At least some of the cooling channels may 
extend at an acute angle to the aperture. Preferably, 
25 where the second aperture is generally circular, at least 
some of the cooling channels are tangential to the second 
aperture or may have a tangential component to the second 
aperture . 

The cooling channels may be arranged in an array of 
30 channels extending around the second aperture. The array 
of channels is preferably an annular array. Conveniently, 
the array comprises a plurality of rows of cooling 
channels, one of said rows preferably comprising a 
plurality of cooling grooves which may extend along the 
35 inner wall. Preferably, the grooves extend to the aperture 
in said inner wall. 



Preferably the plurality of rows of cooling channels 
comprises a plurality of rows of cooling holes which may 
extend through the inner wall. 

Preferably, the cooling means can receive a cooling 
5 fluid from a region between the inner and outer walls. 

An embodiment of the invention will now be described 
by way of example only, with reference to the accompanying 
drawings, in which: - 

Fig. 1 is a sectional side view of the upper half of a 
10 gas turbine engines- 
Fig. 2 is a sectional side view of a combustor for use 
in the gas turbine engine shown in Fig. 1; 

Fig. 3 is a sectional side view of the region of the 
combustor marked III shown in Fig. 2; 

Figs. 4A and 4B are top plan views of an inner -wall 
tile of Fig. 3, showing cooling holes; and 

Figs. 5A and 5B are top plan views of the wall tiles 
shown in Fig. 3, indicating the cooling grooves. 

With reference to Fig. 1, a ducted fan gas turbine 
engine generally indicated at 10 has a principal axis X-X. 
The engine 10 comprises, in axial flow series, an air 
intake 11, a propulsive fan 12, a compressor region 113 
comprising an intermediate pressure compressor 13, and a 
high pressure compressor 14, a combustion arrangement 115 
comprising a combustor 15, and a turbine region 116 
comprising a high pressure turbine 16, an intermediate 
pressure turbine 17, and a low pressure turbine 18. An 
exhaust nozzle 19 is provided at the tail of the engine 10. 

The gas' turbine engine 10 works in the conventional 
manner so that air entering. the intake 11 is accelerated by 
the fan to produce two air flows: a first air f low • into the 
intermediate pressure compressor 13 and a second air flow 
which provides propulsive thrust. The intermediate 

pressure compressor 13 compresses the air flow directed 
into it before delivering the air to the high pressure 
compressor 14 where further compression takes place. 
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The compressed air exhausted from the high pressure 
compressor 14 is directed into the combustor 15 where it is 
mixed with fuel and the mixture combusted. The resultant 
hot combustion products then expand through, and thereby 
drive the high, intermediate and low pressure turbine 16, 
17 and 18 before being exhausted through the nozzle 19 to 
provide additional propulsive thrust. The high, 

intermediate and low pressure turbines 16, 17 and 18 
respectively drive the high and intermediate pressure 
compressors 14 and 13 and the fan 12 by suitable 
interconnecting shafts 118. 

Referring to Fig. 2, the combustion arrangement 115 
comprises the combustor 15, an outer annular casing 20, and 
an inner annular casing 22. The combustor 15 comprises an 
outer annular wall arrangement 24 and an inner annular wall 
arrangement 26. A combustion chamber 27 is defined between 
the inner and outer wall arrangements 24, 26. 

The outer annular wall arrangement 24 comprises a 
first annular inner wall 28 and a first annular outer wall 
30. Similarly, the inner annular wall arrangement 26 
comprises a second annular inner wall 32 and a second 
annular outer wall 34. The combustor means 15 also 
includes an inlet arrangement 36 through which compressed 
gas from the compressor region 113 can pass via a 
compressor vane 37 to enter the combustor 15. The 
combustion assembly 115 also includes fuel injection means 
38 for injecting fuel into the combustion chamber 27 via a 
heat shield 40. The heat shield 40 is mounted upon a base 
plate 42 and a cowl 44 extends over the base plate 42. 

An outlet assembly 4 6 is provided for the combusted 
gases to pass to the turbine region 116 via a turbine vane 
47. 

In order to ignite the fuel in the combustor chamber 
27 at the start up of the engine 10 there is provided an 
ignitor plug 50 which extends from a region outside the 
outer casing 20 to the combustion chamber 27. In order to 



prevent leakage of gases from the combustion chamber 27 

around the ignitor plug 27, a seal 52 is provided in the 

outer wall arrangement 24. 

The first inner annular wall 28 is formed of a 
5 plurality of tiles 43. Some of the tile 43 are constructed 

to allow an ignitor plug 50 to extend therethrough into the 

combustion chamber 27, as will be explained below. These 

tiles are designated 43A. The second inner annular wall 32 

is also formed of a plurality of tiles 43. 
10 Reference is now made to Fig. 3, which shows the 

region marked III in Fig. 2., which shows the tile 43A and 

the seal 52 in more detail. 

The seal 52 comprises a radially outwardly extending 

portion in the form of a flange member 60 which defines a 
5 first aperture 62 for the ignitor plug 50. The seal 52 

also includes a conical guide member 64 extending outwardly 

from the flange member 60 from the edge region of the 

aperture 62. 

The tile 43A defines a second aperture 66. The" first, 
0 second and third apertures 62, 64, 66 are arranged in line 
with each other so that an inner end region 50A of the 
ignitor plug 50 can extend into the combustion chamber 27. 

The first outer wall 30 of the outer wall arrangement 
24 defines a third aperture 68 through which the conical 
> guide member 64 extends. 

Thus, as can be seen from Fig. 3, the seal 52 is 
secured to the combustor 15 by being arranged such that the 
flange portion 60 is disposed between the first outer wall 
30 and the tile 43A. 

The tile 4 3A includes a main portion -70 and an annular 
spacer 72 extending around the first aperture 62 to space 
the main portion 70 from the outer wall 30. The main 
portion 70 has a radially outer surface 74 facing the first 
outer wall 30. The region of the outer surface 74 in 
contact with the seal 52 can be planar or curved. 

As can be seen, the flange 60 of the seal 52 engages 



the tile 43A on its radially outer surface 74. If desired, 
the flange 60 of the seal member 52 could engage the 
radially inner surface 76 of the outer wall 30. The first 
outer wall 30 has a radially inner surface 76 facing the 
5 first inner wall 28. 

The tile 43A is provided with cooling means in the 
form of a plurality of cooling channels 80. In the 
embodiment shown, there are two types of cooling channels, 
namely cooling holes 82 which extend through the body of 
iO the main portion 70, as shown, and cooling grooves 84 which 
extend along the outer annular surface 74 of the main 
portion 70. The cooling channels 80 are provided to cool 
the region of the surface 74 of the main portion 70 of the 
tile 43A that is engaged by the flange member 60 of the 
5 seal 52. An annular groove 86 extends around the first 
aperture 62 inwardly of the spacer 72. 

The seal 52 can also be provided with cooling channels 
SOX. The surface of the seal 52 in contact with the outer 
surface 74 of the inner wall 28 may define additional 
cooling grooves 84X. Also, additional cooling holes 82X 
may extend through the flange member 60 of the seal 52. 

Referring to Figs. 4A and 4B, there - is shown a top 
plan view of the tile 43A which shows the annular groove 86 
arranged radially inwardly of the spacer member 72, and the 
cooling holes 82 extending radially inwardly from the 
annular grooves 86. The cooling grooves 84 have been 
omitted for the sake of clarity. 

The arrows A shown in Fig. 4A are intended to 
represent a first row of the cooling holes 82. As can be 
seen from Fig. 4A, the first row A of cooling holes 82 
direct cooling air radially inwardly towards the second 
aperture 66. Fig. 4B shows a further set of arrows which 
represent another annular row B of cooling holes 82, which 
direct cooling air towards the second aperture 68, but the 
orientation of the cooling holes 82 forming the second row 
B has a tangential component thereto. Fig. 4B shows 



cooling holes 82 having a tangential component providing a 
constanct swirl. In other embodiments, the swirl can 
change along the circumference. For example, the cooling 
holes 82 shown in Fig. 4B and represented by the arrows B 
5 can be arranged in two distinct groups, each group having 
an opposing sense of rotation. 

Each of the rows of cooling holes 82 which are 
represented by the arrows A and B in Figs. 4A and 4B are 
provided with air from the annular groove 86. The cooling 
10 holes 82 represented by the arrows A may be at a first 
level within the main portion 70 of the tile 43A, and the 
cooling holes 82 represented by the arrows B may be at a 
second level within the main portion 70 of the tile 43A. 
It will be appreciated by those skilled in the art that the 
5 precise orientations of cooling holes 82 will depend upon 
the conditions inside and outside the combustion chamber 
27. 

Referring to Figs. 5A and 5B, there are again shown 
top plan views of the tile 43A shown in Fig. 3, in which 
the cooling grooves 84 are shown. The cooling holes 82 are 
omitted for clarity. The cooling grooves 84 direct air 
along the surface 74 of the main portion 70 of the tile 
43A. The cooling fluid directed through the cooling 

grooves 84 to be divided from the annular groove 86. The 
arrows C in Fig. 5A shows the direction of air flowing 
through the radially inwardly directed cooling grooves 84. 
The arrows D in Fig. 5B shows that air is directed with a 
tangential component relative to the second aperture 66. 
Fig. 5B shows cooling grooves 84 having a tangential 
component providing a constant swirl. In other 

embodiments, the swirl can change along the circumference. 
For example, the. cooling grooves 84 shown in Fig. 5B, and 
having a flow of air represented by the arrows D, can be 
arranged in two distinct groups, each group having an 
opposing sense of rotation. The purpose of the cooling 
grooves 84 is to provide further cooling in the event that 
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cooling fluids supplied by the cooling holes 82 is not 
sufficient and may provide cooling for the main portion 60 
of the seal 52 . 

Referring back to Fig. 3 there is shown four rows of 
cooling holes 82A, 82B, 82C and 82D where each row is 
radially further outwardly to the previous row. In such a 
case, the innermost row is provided with a mainly radially 
inward orientation, and the orientation of each subsequent 
row outwardly therefrom is provided with an increased 
tangential component . 

There is thus described a seal arrangement 52 for 
holding an ignitor plug 50 in a combustion chamber 27 of a 
gas turbine engine. The preferred embodiment has the 
advantage over prior art arrangements which feature tower 
members are reduced weight, parts count and cost, 

Various modifications can be made without departing 
from the scope of the invention, for example the 
arrangement of cooling holes and cooling channels can be 
altered. Also, the above arrangement could be used for 
other articles to be inserted into the combustion chamber, 
for example a Helmholtz resonator. 

Whilst endeavouring in the foregoing specification to 
draw attention to those features of the invention believed 
to be of particular importance it should be understood that 
the Applicant claims protection in respect of any 
patentable feature or combination of features hereinbefore 
referred to and/or shown in the drawings whether or not 
particular emphasis has been placed thereon. 



Claims : - 



1. A seal arrangement for a combustor, the seal 
arrangement comprising a seal defining a first aperture, an 
5 inner combustor wall defining a second aperture, and an 
outer combustor wall defining a third aperture, the first, 
second and third apertures being arranged in line with each 
other to receive an article therethrough, wherein the seal 
is arranged between the inner and outer combustor walls, 
10 2. A seal arrangement according, to claim 1, wherein the 
-seal is secured between the inner and outer walls. 

3. A seal arrangement according to claim 1 or 2, wherein 
the seal engages at least one of the inner and outer walls. 

4. A seal arrangement according to any preceding claim, 
5 wherein the seal engages both of the inner and outer walls 

and is secured between said walls by said inner and outer 
walls. 

5. A seal arrangement according to any preceding claim 
wherein the seal comprises an outwardly extending portion 

0 to engage the, or each, combustor wall. 

6. A seal arrangement according to claim 5, wherein the 
outwardly extending portion extends radially outwardly. 

7. A seal arrangement according to any preceding claim 
wherein holding means to hold the article, the holding 
means extending through the aperture in the outer combustor 
walls . 

8. - A seal arrangement according to claim 7, wherein the 
holding means comprises a guide member to guide the article 

. into said apertures. 

9. A seal arrangement according to claim 7 or 8 , wherein 
the holding means is conical in configuration. 

10.. A seal arrangement according to any preceding claim 
wherein the inner wall comprises ' a plurality of wall 
members . 

11. A seal arrangement according to claim 10, wherein the 
wall member comprises a main portion and a spacer to space 
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the main portion from the outer wall, the spacer extending 
around the second aperture. 

12. A seal arrangement according to any preceding claim, 
wherein the inner wall defines cooling means around the 
second aperiure, 

13. A seal arrangement according to claim 11, wherein the 
cooling means comprises a plurality of cooling channels and 
a cooling fluid supply groove extending around the second 
aperture, v/herein the cooling channels extend from the 
supply groove - 

14. A seal arrangement according to claim 13, wherein the 
cooling channels comprise a plurality of holes extending 
through the inner wall. 

15. A seal arrangement according to claim 13 or 14, 
wherein the cooling channels comprise a plurality of 
grooves exrending along an outer surface of the inner wall 
to said second aperture therein. 

16. A seal arrangement according to any of claims 12 to 
15, whereir. at least some of the cooling channels extend 
inwardly tcvrards the second aperture. 

17. A cooling arrangement according to any of claims 12 to 
16 wherein at least some of the cooling channels extend at 
an acute angle to the second aperture. 

18. A seal arrangement according to any of claims 12 to 

17, wherein where the second aperture is generally circular 
in configuration, at least some of the cooling channels are 
tangential zo the second aperture, or have a constant or 
variable tangential component thereto. 

19. A seal arrangement according to any of claims 12 to 

18, wherein the cooling channels are arranged to provide an 
array of channels extending around the second aperture. 

20. A sealing arrangement according to claim 19, wherein 
the array cf channels is an annular array and comprises a 
plurality cf rows of cooling channels. 

21. A sealing arrangement according to claim 20, wherein 
one of said rows comprises a plurality of cooling grooves 



extending along the inner wall. 

22. A sealing arrangement according to claim 20 or 21, 
wherein the plurality of rows of cooling channels comprises 
a plurality of rows of cooling holes extending through the 

5 inner wall. 

23, A sealing arrangement according to any preceding claim 
wherein the seal defines seal cooling means around the 
first aperture. 

24- A sealing arrangement according to claim 23, wherein 
10 the seal cooling means comprises a plurality of seal 
cooling holes extending through an outwardly extending 
portion of the seal. 

25. A sealing arrangement according to claim 24, wherein 
the seal cooling means comprises a plurality of seal 

15 cooling grooves in the outwardly' extending portion, 
extending along a surface of the seal in contact with the 
inner wall. 

26. A combustion arrangement comprising a combustor "having 
inner and outer walls, wherein at least one of said walls 
comprises a sealing arrangement as claimed in any preceding 
claim.. 

27. A gas turbine engine incorporating a combustion 
arrangement as claimed in claim 21. 

28. A sealing arrangement substantially as herein 
described with reference to Figs. 3, 4A, 4B, 5A and 5B.' 

29. A combustion means substantially as herein described 
with reference to Fig. 2. 

30. Any novel subject matter or combination including 
novel subject matter disclosed herein, whether or not 
within the scope of or relating to the same invention as 
any of the preceding claims. 
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Abstract 

Seal Arrangement (Fig. 3) 

A seal arrangement for a combustor (15) is disclosed. 
The seal arrangement comprises a seal (52) defining a first 
aperture (62), an inner combustor wall (28) defining a 
second aperture (66), and an outer combustor wall (30) 
defining a third aperture (68) . The first and second 
apertures (66, 68) are arranged in line with each other to 
receive an article (50) therethrough. The seal (52) is 
arranged between the inner and outer combustor walls. 
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